Green functions for sub-Laplacian on the domains in the Heisenberg group are derived, which can be used to solve partial differential equations subject to specific initial conditions or boundary conditions. Then the integral formulas for sub-Laplace equation on characteristic and non-characteristic half spaces are given, respectively.
Introduction
Green functions play an important role in the study of partial differential equations. Itô [1] studied the Green type kernels on the half space in n . Wong [2] gave a formula of the Green function of a degenerate elliptic operator on 2 related to Heisenberg group. The aim of this paper is to discuss the Green functions for sub-Laplacian on non-characteristic and characteristic half spaces of Heisenberg group, and deduce the integral formulas for the Dirichlet problems of the sub-Laplace equations. 
It is easy to know that
In general, we let { ( ) } . In Section Ⅲ and Section Ⅳ, we give the Green functions of sub-Laplacian on the non-characteristic half space and characteristic half space of n H by the results in Section Ⅱ, respectively. We also show the integral formulas for solutions of the Dirichlet problem of sub-Laplacian. By the discussion in this paper, we can see that the Green functions in these two half spaces are different in nature.
Green function on general domain
By [5] 
be a domain with smooth boundary. By [5] , for () 
We substitute v with 
In particular, if 0 n H u  in  , then we have the following basic integration formulas,
 with respect to  and satisfies
Let us add (8) and (9) and set
and 0
We say that ( , )
GG   is the Green function on  .
Green function on non-characteristic half space
We consider the Dirichlet problem of sub -Laplace equation on the non-characteristic half space 1  in n H : 
Next, we will calculate A G n  . To do this, we note that for 
and (3), we get 11 * 00
( , , , , , , ) ( , ) 
h        in (10), the Green function on half space is given by
h  is sub-harmonic with respect to 0   . When  is over the hyper-plane
Hence, by (10), for any
We will calculate A G n . 
Conclusion
We obtain several kinds of Green functions in different domains of the Heisenberg group, which extend some results in the Euclidean space to the more general case. Theses results are new and very important in the study of partial differential equations.
